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STATUS OF THE FUTURE COMBAT SYSTEMS PROGRAM

HOUSE OF REPRESENTATIVES,
COMMITTEE ON ARMED SERVICES,
AIR AND LAND FORCES SUBCOMMITTEE,
Washington, DC, Thursday, March 26, 2009.

The subcommittee met, pursuant to call, at 2:05 p.m., in room
2118, Rayburn House Office Building, Hon. Neil Abercrombie
(chairman of the subcommittee) presiding.

OPENING STATEMENT OF HON. NEIL ABERCROMBIE, A REP-
RESENTATIVE FROM HAWAII, CHAIRMAN, AIR AND LAND
FORCES SUBCOMMITTEE

Mr. ABERCROMBIE. Hi everybody. Thank you for coming today.

The Subcommittee on Air and Land Forces is meeting to receive
testimony on the Army’s Future Combat Systems (FCS) program
from the Government Accountability Office, the GAO. The Army
was invited to provide witnesses and had agreed to do so; in fact,
submitted a statement last week. I was indisposed, and the hearing
had to be postponed until today.

As of yesterday, at least, the staff of the committee was notified
the Army didn’t see fit to inform me as the chairman that no wit-
nesses from the Army would be available to discuss the FCS pro-
gram and the GAO report today.

I want to make it clear to everybody the hearing is not about
FCS in 2010. There are budget considerations under way right
now, program considerations under way right now among the
President’s staff and the Department of Defense (DOD), internal
discussions going on there. I had indicated to General Casey that
I understood that and, in fact, indicated to him, so that there
would be no question in his mind, that these were serious issues
to be discussed, that we are not in a contest. We are trying to de-
termine what is the best path forward. Serious decisions had to be
made, and I wanted to try and make them together on the basis
of what was good for the Nation.

I also indicated that, as far as the hearing was concerned, it was
about the GAO report, which I considered a critique as opposed to
criticism, i.e., an analysis bent on discussing merits or demerits of
the program or adding to or subtracting from positions that were
taken about either individual parts of the FCS system, the Future
Combat System, and/or the overall philosophy even behind it. That
the GAO report as I read it had nothing to do with any of that,
rather tried to, and I think successfully did, address what are the
premises of the program, what were the procedures and processes
in place and implemented to—or not implemented—to try to accom-
plish the goals and purposes, and critique that with the idea of
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then presenting findings and observations as to the success or lack
of it in terms of the premises established by the Army itself.

I am speaking a little bit to our witnesses here from the GAO
with the idea of establishing what is in my mind; and if you have
something different as I am outlining my reading of your report,
you, of course, are not only free to do so but I hope you will indi-
cate it.

But I see some heads nodding a little bit, and the body language
I am getting is I do believe that I am stating this correctly.

And the idea of the subcommittee taking up the GAO at this
time was to provide illumination, I would have hoped, for the—for
not just the Army but the Pentagon and the Executive to be able
to come up with conclusions and recommendations that we could
incorporate into the defense bill.

The fact that the Army has chosen not to even appear but to
leave standing, I guess, the public relations announcements that
were made in the wake of the original publication of the GAO re-
port and its summary as reported in the news media leads me to
conclude, I guess, that they don’t have any real argument with
what you are saying. Otherwise, they would be here today.

So taking the Thomas More approach, silence is assent. So as far
as I am concerned the Army has given its assent to the conclusions
and observations and the approach, that is to say the methodology,
that was used in the GAO report. If they have a different point of
view, they, apparently, are reserving it to themselves.

Transparency is the byword and watchword these days. It cer-
tainly is that of the Obama Administration. I had no reason before
today to believe that would be otherwise with Secretary Gates and/
or the Chief of Staff of the Army, but the actions speak for them-
selves. They are not here. They had the opportunity to be here. As
I say, I will take their silence to mean assent.

So no explanation for this change in willingness to provide the
Congress and the American people with an update on where the
program stands today has been forthcoming.

The goal of this hearing is to lay out for members and the public
where the program is today, what has been learned, and where we
might go from here. After authorizing and appropriating—forgive
me, members of the committee and for you folks from the GAO.
Most of this is known to you, but this is in fact a public hearing,
and there may be many people out there for whom this information
is new.

After authorizing and appropriating more than $18 billion in tax-
payer dollars for the Future Combat Systems program since 2003,
it is important that the Congress review what has been accom-
plished and how much work remains to be done.

The President appears to have some views on defense programs,
which those views being relevant I believe to the FCS program
when he said as follows, and I quote: “It is time to end the extra
costs and long delays that are all too common in our defense con-
tracting. We need to invest in technologies that are proven and
cost-effective. If a system isn’t ready to be developed, we shouldn’t
pour resources into it. If a system is plagued by cost overruns, it
should be reformed. No more excuses. No more delays. The days of
giving defense contractors a blank check are over.” Unquote.
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Today’s hearing hopefully will help Congress and the public—and
perhaps even the Army if it is tuning in—I presume that they can
get their C-SPAN channels on as well, which will help them under-
stand I hope those qualities that apply to the FCS program.

With regard to the GAO, over the past several years, it has been
my experience certainly personally, and I think the experience of
the Armed Services Committee in the House, that the GAO has
done excellent work in its oversight role, not just in the FCS pro-
gram but in every other area that we have asked for the observa-
tions and recommendations of the GAO. While the Army at times
has disagreed with judgments made by the GAO and its analysts,
the reports the GAO has produced have helped Congress focus its
oversight on critical issues; and it has provided in my judgment
independent and dispassionate views not just of this program but
of all the other programs that it has made recommendations and
observations upon.

I believe that the 2009 report on the FCS continues this tradi-
tion. Since its inception, the program has faced serious questions
regarding technical feasibility, cost estimates and basic conceptual
tenets. From a technical aspect, the fielding dates have moved from
2008 to 2010 to 2015. That speaks for itself.

It is clear now that the Army from a technical standpoint has
had little real idea of what exactly development of FCS would en-
tail. As a result, the Army has constantly changed the require-
ments for individual elements of the FCS program as reality began
to intrude on each element’s design. I could give several examples
which I will produce for the record, but they will probably come out
as we explore.

One point I do want to make, though, just last June, while mak-
ing claims of acceleration of the program, which was made in fact
to me face-to-face when I first heard about it in my office that the
program was actually going to accelerate—that was the word
used—the Army was in fact forced to delay the limited user test
for spinout number one equipment by a full year because the
equipment was simply not working well enough to proceed with the
test as planned. That constituted an acceleration. Just don’t do the
test. Well, if you don’t do the test, you can accelerate the spinout.
The assumption being is that there will be absolutely nothing to go
wrong and that when it comes forward it will be able to be utilized
on the spot.

So the cost estimates has faced challenges. The programs cost
has grown from $91 billion in 2003 to $159 billion today by their
own estimates. It does not include the cost of the spinout equip-
ment estimated at $17 billion to $21 billion alone for spinout num-
ber one. It does not include the cost of the Joint Tactical Radio Sys-
tem (JTRS) program or the Warfighter Information Network Tac-
tical (WIN-T) program, both of which the FCS program requires for
fielding.

This has been one of the issues that I have raised over and over
again. If you cannot get the radio system and the information sys-
tem integrated, then what is the efficacy then of pursuing the rest
of the program for which the information and exchange system is
crucial?
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So, finally then, I want to go to the basic conceptual ideas, that
the idea was that, through technology and computer network, suffi-
cient knowledge of the enemy’s position could be achieved to con-
duct most engagements at standoff range, thus allowing very light-
weight vehicles to survive in the battlefield.

The wars in Iraq and Afghanistan I believe have called some of
this into question, but that remains to be seen. A case can still be
made. The point is that every single vehicle deployed to Iraq and
Afghanistan now weighs more, not less, and has more armor, not
less, than the original design entailed. So while it is always a wor-
thy goal to put the enemy at a distance and avoid putting troops
at risk, I think the reality of 4,000 years of military history shows
that achieving a perfect situational awareness is very difficult if
not impossible to achieve and that the troops faced thinking en-
emies, not static dummies or static situations. So the question of
concept, technology, and implementation and cost all are relevant
here; and I think the GAO report addresses those elements.

So in today’s hearing we also—I would be disingenuous if I didn’t
indicate that we are looking then not just at one program in isola-
tion but how that fits into the big picture of readiness and capabili-
ties of the Army as a whole.

For the Army, the fundamental choice appears to be keeping the
new, larger Army we have today and the larger Army we are pur-
suing and pursuing at the same time a massive list of Army acqui-
sition programs of which FCS is just one on the books. General
Casey himself has indicated with the term, out of balance, quote,
unquote, that this is a difficulty.

Whatever foreign phrase one uses, however, the basic facts re-
main the same: The people in the Army are wearing down from
years of deployments. The equipment in the Army’s inventory is
just barely keeping up with the demands the two wars we now are
engaged in require.

So we face a choice, not just with the FCS program but a choice
as to where the Army is going. And I will lay that out as I con-
clude, what I think is at stake in our decisionmaking.

It could choose to end the program entirely, which might save
money but would also negate much of the work that has been done
to date. It could continue as planned and hope things work out as
the program now assumes and that the funding for the Army’s
other needs will somehow materialize even as the FCS program
costs continue to grow. Or it could fundamentally reorganize the
FCS program now to take advantage of some of the work done so
far but take a much more sober and realistic and disciplined ap-
proach to moving forward with the program while investing the
savings in less risky modernization plans.

This committee, of course, and the committee as a whole would
be delighted to work with all concerned to achieve that. So the pur-
pose of today’s hearing then, finally, is to set the stage for that dis-
cussion which we expect to have once the Army’s fiscal 2010 budget
proposal is delivered to the Congress.

I will turn now to my good friend, Mr. Bartlett, for his opening
remarks.
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STATEMENT OF HON. ROSCOE G. BARTLETT, A REPRESENTA-
TIVE FROM MARYLAND, RANKING MEMBER, AIR AND LAND
FORCES SUBCOMMITTEE

Mr. BARTLETT. Thank you, Mr. Chairman.

Mr. Chairman, regretting the absence of the Army, I neverthe-
less want to thank our panel for being here. We are very fortunate
to have each of you here. You provide a very valuable service to
our country. Thank you for coming today.

As a member of the House Armed Services Committee, I have al-
ways been guided by President Ronald Reagan’s wisdom that
America will ensure peace through strength. Upholding our Con-
stitution and maintaining a strong defense should be our highest
priorities as Federal elected officials, because if we don’t get these
priorities right nothing else will matter.

Today, we are here to talk about the Army’s Future Combat Sys-
tems program. The Government Accountability Office has recently
released its yearly report on the FCS system.

By the way, as you know, Mr. Chairman, the requirement to gen-
erate this report came from this subcommittee. In fact, there have
been multiple legislative provisions in regard to this program that
were all generated from this subcommittee. And, Mr. Chairman, al-
though in recent years we have differed in regards to decrementing
the program, every one of the FCS legislative provisions was done
in a bipartisan manner; and I applaud your leadership.

There have been recent media reports about a pending major re-
structure to the FCS program. I would add, Mr. Chairman, that
while I understand that we in Congress have many difficult deci-
sions to make in this upcoming budget cycle, that it would be pre-
mature for us to condemn the program going forward until we have
seen the results of the 2010 budget, full transparency regarding the
potential restructured program and, finally, the results of the con-
gressionally mandated go/no-go review. And, again, Mr. Chairman,
this review is another provision that originated in this sub-
committee.

One last point. While I understand the primary purpose of this
hearing is to discuss programmatic issues and concerns, I believe
it is difficult to have such a conversation without a thorough un-
derstanding of what led the Army down this path. I have heard
that some believe that this is a Cold War system. I am not really
sure what that means, but it is a good bumper sticker. I believe
the Army could benefit from thoroughly explaining what the future
threat is and what the capability gaps are that have led the Army
down this path. Is the foundation that launched the Army into this
program in 2003 still valid today? What lessons have been applied
from Iraq and Afghanistan?

At the end of the day, whatever happens, the Army must be al-
lowed to modernize. Parents are reluctant to send their children to
school without the latest and greatest cell phones. They certainly
aren’t going to want them to join the Army so they can defend our
Nation in vehicles that were designed in the 1960’s and built in the
1970’s.

And forcing the Army to choose between personnel and mod-
ernization isn’t a choice at all. I believe that there should be a bal-
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ance between acquisition and procurement needs and research and
development for future opportunities.

I am a farmer as well as a scientist and engineer. I would cau-
tion if the Army is forced to eat its seed corn, which is its Research
and Development (R&D), then we will forego in large measure the
potential of future harvest of better technologies.

I look forward to hearing from our witnesses today, and I want
to thank you again for your service to our country and for appear-
ing before us this afternoon.

Thank you, Mr. Chairman.

Mr. ABERCROMBIE. Thank you very much.

Before I get to our witnesses, I am going to, on my authority,
with the acquiescence of the subcommittee, put into the record a
statement by Lieutenant General Ross Thompson, III, which was
originally submitted on March 17th—given to us for testimony on
March 17th. And it said, “Not for publication until released by the
Committee on Armed Services”, and so I am going to put this into
the record.

I regret that General Thompson isn’t here to speak to this state-
ment, but I think it is important to be in the record, whether or
not the Army is here, so that at least the public has the oppor-
tunity to see what the Army thought last week.

[The prepared statement of General Thompson can be found in
the Appendix on page 55.]

Mr. ABERCROMBIE. One other administrative point. We will allow
members present at the start of the hearing to ask questions in re-
verse seniority order. I alternate between senior members one
hearing and then the least senior members the next hearing being
able to start the questions so that everybody has the opportunity.

So, with that in mind, we will go to Mr. Francis, the Director of
Acquisition and Sourcing Management from the GAO; Mr.
Graveline—is it Graveline?

Mr. GRAVELINE. It is Graveline, sir.

Mr. ABERCROMBIE. Pardon me?

Mr. GRAVELINE. Graveline.

Mr. ABERCROMBIE. Mr. Graveline. Mr. Graveline, Assistant Di-
rector for Acquisition and Sourcing Management; and Mr. Fer-
guson, the Senior Analyst from the GAO. And I read it in that
order, but that doesn’t necessarily have to be the order in which
you testify. It is up to you gentlemen.

Mr. FrANCIS. I thought I might surprise my colleagues and go in
reverse order.

Mr. ABERCROMBIE. Okay.

STATEMENT OF PAUL L. FRANCIS, DIRECTOR, ACQUISITION
AND SOURCING MANAGEMENT, U.S. GOVERNMENT AC-
COUNTABILITY OFFICE; ACCOMPANIED BY WILLIAM R.
GRAVELINE, ASSISTANT DIRECTOR, ACQUISITION AND
SOURCING MANAGEMENT, U.S. GOVERNMENT ACCOUNT-
ABILITY OFFICE; AND MARCUS FERGUSON, SENIOR ANA-
LYST, U.S. GOVERNMENT ACCOUNTABILITY OFFICE

Mr. FrRANCIS. Thank you, Mr. Chairman, Mr. Bartlett, and mem-
bers of the subcommittee. We are pleased to be here to discuss Fu-
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ture Combat Systems today. I would ask that our statement be
submitted for the record.

Mr. ABERCROMBIE. Without objection.

Mr. FraNcIs. What we have been asked to do is to walk through
our March 12th report. So how I would propose to do that is each
of us will just basically take a section of the report and walk
through it, if that is all right with you.

I was surprised when we read the press accounts from the Army
and the reaction to our report. We do have, I think, a pretty robust
process for vetting the draft report, meeting with the Army, solic-
iting comments. We got full concurrence from the Department of
Defense on all the recommendations. So indeed I was rather sur-
prised by the Army’s reaction.

So I think our analysis is clear, as you will see. We don’t have
a position on whether the program is a good or bad program or
whether it should or shouldn’t be pursued but simply can it be exe-
cuted for the resources that are estimated. And I think that is our
job and that is the counsel we would provide to you.

I will just start off by talking a little bit about FCS. I think many
of you know these things, but in the interest of it being a public
hearing I thought I should cover them, in any event.

FCS is a revolutionary program for a variety of reasons. The
weapons that it embodies, the fighting concept that comes with it,
and the organizational communication systems that come with FCS
are all revolutionary. It is a system of 14 systems whose combat
capability largely comes from an unprecedented information net-
work.

The FCS does present a smaller, lighter force than what is cur-
rently fielded but does offer or advertise that that smaller lighter
force will be as lethal and survivable as the current M1 and Brad-
ley force. It is a system that will rely a lot on robots—unmanned
air vehicles (UAVs), unmanned ground vehicles (UGVs), unat-
tended sensors, unattended munitions.

But the heart of FCS is the communications network or the in-
formation network, and in a very basic sense the network is going
to enable the Army to substitute information for mass.

So the vehicles in FCS, as I mentioned, are going to be lighter;
and they are going to be designed not so much to withstand the
hit but rather to avoid taking the hit. I think that is sort of the
design philosophy for FCS.

The network that we are talking about is not like any network
that we are familiar with. If you think of a cell phone network or
the Internet, those are basically fixed infrastructures. So your cell
phone, while it is mobile, as soon as you make a call—like if I was
going to call Mr. Abercrombie, my cell phone doesn’t connect to his
cell phone; rather, it connects to a cell tower and into a fixed infra-
structure which then eventually gets to Mr. Abercrombie’s phone.

Mr. ABERCROMBIE. I better turn it off.

Mr. Francis. I thought you were a Luddite, Mr. Abercrombie. I
am surprised you have one.

Even the Internet, if you have a wireless laptop, you are one con-
nection away from a fixed server; and, right away, you are into a
fixed infrastructure driven by fiber-optic cable. The network does
not move.
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But the FCS network is quite different. It is a mobile, self-form-
ing network whose linchpin is what Mr. Abercrombie mentioned in
his opening statement, the joint tactical radio. All of the vehicles,
both manned and unmanned, all of the sensors, even the unat-
tended munitions, have some form of this radio in them. And the
radio is software programmable. It is a computer that functions
both as a radio and it is your cell tower, if you will. So all the com-
munications, all the relays go through these radios.

So, again, if I am going to make a call, say, to Mr. Ferguson on
the end here, if I call him or I want to send him information, the
FCS network will decide how to route that communication, and it
may route through all the members of the panel before it gets to
Mr. Ferguson. And then if he is going to respond to me, we are all
in vehicles or on foot, we have all moved before he responds, so
that when he does respond that message could take a different
route coming back. And so the network will decide what radios it
is going to use as relays to send that information.

So the real challenge is what happens if you have 5,000 radios
operating and you are really dependent on getting that information
right away. So it is quite a different network. There isn’t anything
like it today.

Having said that, a lot of things about FCS that we do like and
we do appreciate, the idea of having an architecture where you con-
ceive how you are going to fight before you design individual sys-
tems, I think is a very good approach and something the Army has
not done in the past. I think it would have been easier for the
Army to have designed and built a new Bradley or a new M1, but
they didn’t do that. They wanted to look ahead and see what they
really needed, and they broke with tradition. So they didn’t do
what was easy. They did what was hard. And I admire that, and
I think the Army leaders deserve our respect for that.

Where GAO comes in is our analysis is on can they do it. It is
not enough for it to be a good idea. It is not enough to want it. It
is not enough even to need it. You have to be able to do it. And
we have a number of concerns on that regard. So I thought I would
talk a little bit about our methodology, how we look at this pro-
gram. Because that is part of the contention between us and how
the Army looks at the program.

So I have the first chart there, and I believe you each have a
handout if you can’t read the chart. But I just direct your attention
to the top bar there.

When we look at programs we basically look for three knowledge
points. Does everyone have a chart?

[The chart referred to can be found in the Appendix on page 67.]

Mr. FrRANCIS. So if you look on that top bar, there is a black tri-
angle there called (Knowledge Point) KP 1 and (Preliminary Design
Review) PDR. That is knowledge point one and——

Mr. ABERCROMBIE. Hang on one second on the charts.

Mr. FraNcIs. It may be at the end of your statement.

Mr. ABERCROMBIE. We will pass them out. I thought it was in the
back of the statement, but it may not be in here inadvertently.

It is in the back of the GAO testimony, but we will pass it out
anyway.

Go ahead.
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Mr. FRANCIS. So on that, on chart one, there is—on that top bar
there is a black triangle called—it is knowledge point one and pre-
liminary design review. What we look for early in a program, that
is the milestone B decision when you start a system development,
we look for mature technologies and stable requirements. And the
way you get a dot check on whether you have that is through a pre-
liminary design review where you are actually matching require-
ments with technologies.

This is also codified in DOD’s acquisition policy. So it is not just
our methodology, it is DOD policy. So we look for that when a pro-
gram starts.

About halfway through, just move to the right, the next triangle,
knowledge point two, that is critical design review. About halfway
through system development we are looking for the design of the
system to be stable. And stability is achieved by having integrated
all the different subsystems, the technologies are done, and you are
actually ready to build high-fidelity production-representative pro-
totypes.

Mr. ABERCROMBIE. Excuse me. Mr. Francis, that can be rep-
licated, right?

Mr. FrANCIS. Yes.

Mr. ABERCROMBIE. That when you do something one time you
can do it 2, 5, 10, 20, 100 times.

Mr. FrRANCIS. Yes. And then when you build those prototypes
after that point you are actually establishing your ability to be able
to repeat.

The third thing we look for, knowledge point three, the third
black triangle there, coincides with the milestone C or the initial
low rate production decision. What we are looking for there, and
again in DOD policy, is a mature design that has been proven
through testing. It proves that it meets requirements and that it
is reliable and that it can be produced. So that is the lens we use.

FCS is in the sixth year of a 10-year program, and it is nowhere
near the level of knowledge it should have using this as a guide.
That is why we believe, and our report says, we think it is unlikely
that the remainder of the program can be executed as planned, be-
cause there aren’t many resources left.

Mr. ABERCROMBIE. For purposes—the committee can see this. I
am not sure that those who are viewing it can see the chart. I am
not sure how the camera—they can’t see it, is that right?

Could you explain then the second line where the technology de-
velopment start, the PDR in the ideal setting is——

Mr. FraNncis. That is what I just went through.

Mr. ABERCROMBIE. Now, where is it in the second line?

Mr. FraNCcIS. I am going to turn that over to Mr. Ferguson, and
he is going to walk you through that. So we have a game plan.

Mr. ABERCROMBIE. Okay, very good.

Mr. FraNciS. This is not to be a criticism of FCS in the sense
that we think FCS should have gone better, shouldn’t have had any
problems. It is just where it is.

Mr. ABERCROMBIE. That is not an issue. Let’s put this to rest
right now. We are not here throwing rocks. We are here to try to
analyze where we are and what the situation is. We are dealing in
real time with real numbers in a real situation in which we have
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a defense bill that we have to put forward shortly. That is what
this is all about. That is all it is about.

Mr. FRANCIS. Yes, sir.

Mr. ABERCROMBIE. We are not here to throw rocks in the green.
I am not interested in that, never have been.

Mr. Francis. So I will just wrap up here by saying 2009 is going
to be a very big year. There is a go/no-go decision that is scheduled
for late summer which this subcommittee championed. We look at
that as a grassroots look at the program to see if it should continue
or not.

Congress has—or in what form. Congress has laid out criteria
that DOD is to respond to in doing that review; and my colleague,
Marcus Ferguson, is going to go through—he’ll go through the bot-
tom half of this chart and basically stack up what we think the
Army will know against those criteria of that milestone decision.

Mr. FERGUSON. Good afternoon. It is a pleasure being here today.

I will be discussing the Army’s activities leading up to the con-
gressionally required milestone review happening later this year.
Congress outlined numerous criteria for that review. These criteria
relate to four key areas: technology, designs, demonstrations, and
cost. We found that the FCS program has knowledge gaps in these
areas; and, as a result, we believe the Army will be challenged to
convincingly demonstrate the knowledge necessary to warrant an
unqualified commitment to the FCS program of record at the 2009
milestone review.

The first of these key areas is technology maturity. Technology
readiness levels, or TRLs, are measures pioneered by the National
Aeronautics and Space Administration (NASA) and adopted by
DOD to gauge technology maturity. The maturity assessment is
based on two factors: fidelity of the test article and fidelity of the
test environment. For instance, a TRL four would be a low fidelity
breadboard in a laboratory, while a TRL six would be a prototype
that is very close to form, fit, and function demonstrated in a rel-
evant environment.

It is TRL six that is the minimum acceptable maturity level re-
quired by DOD to begin development. Applying the standard
means that FCS should have achieved TRL six in 2003. The Army
now expects to demonstrate TRL six for all technologies by May of
this year.

I would like to use an example that illustrates why it is so im-
portant to mature FCS technologies. As Mr. Francis pointed out,
these vehicles break from traditional survivability methods which
simply used a lot of armor. They rely on a layered approach to sur-
vivability that begins with the information network technologies to
enhance situational awareness and avoid detection. If that first
layer fails and an FCS vehicle is detected and fired upon, then hit
avoidance technologies like the active protection system would need
to counter the incoming threat. If that layer fails, then the FCS ve-
hicle must be able to withstand the impact using the lightweight
armor technologies that are currently in development. Each of
these survivability layers depends on the maturation of those asso-
ciated technologies.

Technology maturity has been a key predictor of program suc-
cess. Historically, acquisition programs that proceed with imma-



11

ture technologies have much more cost growth than those with ma-
ture technologies. Extending technology development this late into
the acquisition process puts FCS at risk for experiencing problems
that may require large amounts of time and money to fix.

Mr. FraNcis. Marcus, could you, on the chart there, show the
members where we are with technology, because that is the second
bar there.

Mr. FERGUSON. Certainly. Right.

So if you look at the timeline at 2003, the top portion that Mr.
Francis just discussed has knowledge point one and PDR. If you
come down to the second area where the FCS approach is, they
started that second shaded bar, that system development and dem-
onstration, in 2003, but not all their technologies had been ma-
tured to a TRL six. So now we have progressed six years and spent
$18 billion, and now we are at the preliminary design review, and
technologies are now getting to the point where they should have
been to start the development process.

Mr. ABERCROMBIE. Six years?

Mr. FERGUSON. Yes, sir.

Mr. ABERCROMBIE. And what point are they now?

Mr. FERGUSON. They are approaching preliminary design review
where they have—they plan to demonstrate all technologies to a
TRL six by the summer.

Mr. ABERCROMBIE. Demonstrate that?

Mr. FERGUSON.